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REMARKS 

Reconsideration of the present application in view of the abo ve amendments and 
following remarks is respectfully requested. As set forth above. Applicant iias canceled claims 

any divisional, continuation, or continuation-in-part application, which is to merely expedite 
allowance of the subject application. Applicant hereby submits new claims 54-58. Applicant 
further submits that claims 12, 15-17, 19, 21, 23, 27, 30, 32, 36-38, 40, 42 and 44 have been 
amended to more clearly define the subject matter encompassed by the Ap]5licant's invention. 
Support for the new claims and claim amendments may be found in the specification, in part, at 
Example 1, at Example 4, and at Figure 7 (see, e.g., claims 12, 16, 27, 37, and 54); at page 8, line 
~4~and at Example 1 (see, e.g., claims 17, 19, 21, 38, 40, 42, and 55-57); and at Examples 4-5 and 
7 (see, e.g., claims 58). No new matter has been added. Therefore, claims 12, 15-17, 19, 21, 23, 
27, 30, 32, 36-38, 40, 42, 44, and 54-58 are currently pending. 

Attached hereto is a marked-up version of the changes made to the specification 
and claims by the current amendment. The first of the attached pages is capti(.)iied " Version With 
Markings to Show Changes Made ." 



Rejections under 35 U-S,C- §112, first paragraph 

(1) In the Office Action dated August IS, 2001, claims 16, 18, 20, 22, 24, 26, 
37, 39, 41, 43, 45 and 47 were rejected under 35 U.S.C §1 12, first paragraph, for lack of written 
description. In particularj it is alleged that the claimed recombinant fusion polypeptide 
comprising an immimogenic portion that comprises "six" immunogenic pepliles from the same 
serotype is not supported in the specification and, therefore, these claims are considered to 
encompass new matter- 
Applicant respectfully traverses this ground of rejection arc, submits that the 
claims directed to a recombinant fusion polypeptide having an immunogenic portion with six 
immunogenic peptides is adequately described in the instant specification, \^'ldch would convey 
to a person having ordinary skill in the art that Applicant had possession of ths claimed invention 
at the time the subject application was filed. As disclosed in the specification (see, e.g., page 2, 
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lines 6-18) and recited in the claims, the instant invention is directed, in pertinent part, to a fixsion 
polypeptide comprising a multivalent immunogenic portion and a C-terrainal peptide that 
protects the immunogenicity of the immunogenic portion, wherein the inununogenic portion 

coasists-e^six-immunogenic-p&ptide£uand-^fea£LQne-ofLth e immu nQgenic^pe ptides is from a 

Group A Streptococci serotype of 1, 2, 3, 4, 5, 6, 11, 12, 13, 14, 18, 19, 22, 24, 28, 30, 48, 49, 52 

or 56. Hence, contrary to the assertion in the Office Action, Applicant respcc^tfuliy submits that 

the claims are not so limited as to encompass fusion polypeptides havinj'. an inmiunogenic 

portion comprising six immunogenic peptides of "only" tlie same serotype. iVs recited in claim 

15, all that is required is at lea^l one immunogenic peptide from one of th,€i recited serotypes, 

although all six may be the same. Furthermore, Applicant has taught how :o make and use a ^ 

fusion polypeptide according to the instant invention {see, e.g., fusion polypeftide M24-M6-M5- 

M19-M1-M3-M24 of Figure 1 and as described at Examples 1 and 4), v^ldch is a preferred 

embodiment that has at least one Group A Streptococci serotype recited in the; claims. Moreover, 

Applicant respectfully submits that it is well-estabUshed that an Applicant need not disclose 

every species encompassed by a claim {see, e.g., In reAngstadt 190 USPQ 2\A, CCPA 1976) arid 

that the mere lack of a verbatim description in the specification is not su;gicient to cany the 

initial burden of establishing lack of written description {see, e.g.. In re Eilwards 196 USPQ 

465, CCPA 1977). 

Accordingly, Applicant respectfully submits that the iri^itant specification 
adequately describes the subject matter encompassed by the claims so as to rciLsonably convey to 
a person having ordinary skill in the art that Applicant, at the time of filing the instant 
application, had possession of the claimed invention. Thus, Applicant request; that this rejection 
be withdrawn because the requkements under 35 U.S.C. §112, first panigraph have been 
satisfied. 

(2) In the Office Action, claims 13 and 28 wen: rejected under 
35 U.S.C. §112, first paragraph, for lack of written description. More specifically, it is alleged 
that the claimed reiterated C-terminal "peptide" comprising an immunogenic peptide is not 
supported in the specification becaiase there is only disclosure of a "reiterited immimogenfc 
polypeptide" and, therefore, tliese claim are considered to encompass new ma.t r. 
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Applicant respectfuJly traverses this ground of rejection and submits that the 
claims directed to fusion polypeptide having a C-terminal peptide that is a reiteration of at least 
one immunogenic "peptide" is adequately described in the instant specification, which would 

coTivey fQ a person havin g ordinary skill in the art that Applicant had possession of the claimed 

invention at the time the subject application was filed. Applicant respectfully suhmits that the 
terms "immunogenic peptide" and "immunogenic polypeptide" arc used interchangeably in the 
instant specification- For example, a person having ordinary skill in the ait would understand 
that an "immunogenic polypeptide" of certain preferred embodiments, such as a fragment from 
the first 50 amino acids of the M protein amino-terminus (^ee, e.g., specificalton at page 5, lines 
25-26), are also an "immunogenic peptide." Fialhermore, the instant specif ii;ation teaches how 
to identify M protein "peptides" suitable for use as an "immunogenic polypc]:»tide" according to 
the instant invention (see, e.g., specification at page 6, line 4 through pag,e 7, line 28), and 
explicitly teaches a reiterated "immunogenic peptide" in Example 4 (see, e.g., specification at 
page 20, line 28 through page 21, line 2). 

Accordingly, Applicant respectfully submits tliat the instant specification 
adequately describes the subject matter encompassed by the claims so as to roiisonably convey to 
a person having ordinary skill in the art that Applicant, at the time of filing the instant 
application, had possession of the claimed invention. Thus, Applicant requests that this rejection 
be withdrawn because the requirements under 35 U.S.C. §1 12, first paragraph have been 
satisfied. 

REJECTION UNDER 35 U.S.C. §102(b) 

In the Office Action, claims 12-15, 17, 19, 21, 23, 25, 27-31, 36, 38, 40, 42, 44 
and 46 were rejected imder 35 U.S-C. §102(b) as anticipated by WO 94/06421 (Dale and 
Lederer). In particular, it is alleged that Dale and Lederer disclose a recombinant fusion or 
hybrid polypeptide, and a composition for promoting an immune response with such a fusion 
polypeptide, according to the instant invention. 

Applicant respectfully traverses these grounds of rejection and submits that Dale 
and Lederer fail to meet every limitation of the instant claims and, therefore, fidl to anticipate the 
claimed invention. As described in the specification (see, e.g.^ page 2, lines 6-18) and recited in 
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the amended claims, the instant invention is directed, in ])ertinent part, to a leoombinant fusion 
polypeptide comprising (a) a multivalent immunogenic poition wherein the irimunogenic portion 
comprises at least two immunogenic peptides, the peptides comprising at hjsLst 10 amino acids 

and capable of eliciting an immun e response against Group A Streptococci end (b) a C-terminal 

peptide that protects the immunogenicity of the immunogenic portion, wherein the C-terminal 
peptide is a reiteration of at least one immunogenic peptide ftom the amiao-terminal of the 
immunogenic portion and is not required to stimulate an immune respomic; against Group A 
Streptococci. As discussed in greater detail below. Applicant respectfully submits that Dale and 
Lederer fail to disclose a C-terminal peptide that is a reiteration of at least one immunogenic 
peptide from the amino-teiminal of the immunogenic portion, that protects he immunogenicity / 
of the immunogenic portion, and that is not required to stimulate an immune response against 
Group A Streptococci, 

Dale and Lederer provide a multivalent hybrid M protein consi sting of different M 
protein peptides, which are all "immunogenic peptides'* (see, e.g.. Dale and Lederer, Figures 1, 5, 
and 13, respectively). Therefore, Dale and Lederer, wliile teaching an immunogenic hybrid 
protein consisting of "immunogenic peptides," fail to teach or suggest a recombinant fbsion 
polypeptide having an immimogenic portion comprising immunogenic pcptidcs^and a C-terminal 
peptide that is a reiteration of at least one irnmunogeriic^ peptide fromjhe amino-tefminal of the 
immunogenic portion, that protects the immunogenicity of the immunogenic ]:i0Tlion, and that i$ 
not required to stimulate an immune response against Group A Streptococci. Moreover, 
Applicant respectfully submits that the hybrid proteins of Dale and Lederer kick a protective C- 
terminal peptide (^Le., a reiterated immunogenic peptide) because the Dale and Lederer hybrid M 
proteins failed to elicit a strong antibody response to the carboxy-termbial "immunogenic 
peptide" {see, e.g.. Dale and Lederer at page 30, third full paragraph). 

Furthermore, Applicant respectfully submits that Dale and Led<)rer fail to teach or 
suggest a recombinant fusion polypeptide comprising a multivalent immx:.nogenic portion of 
immunogenic peptides and C-terminal peptide that is a reiteration of at least one immunogenic 
peptide from the amino-terminal of the immunogenic portion. As noted in the Office Action, 
Dale and Lederer disclose a multivalent hybrid protein with repeated (/.e., reiterated) 
"immunogenic peptides" ([M24]3-[M5]3-[M6]3"[M19]3); however, the reiierated C-temiin^l 

i 
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peptide (Ml 9) is not a reiteration of at least one immunogenic peptide from Jie amino-terminal 
of the immunogenic portion (M24 or M5). In addition, Dale and Lederer used the repeated 
subunits within the hybrid M protein to help evoke antibodies to the dii;tal {i.e., carboxy- 
terminal) epitopes Q^gg Hale and Lederer, at pa ge 27, lines 17-20) and, therefore, fail to teach or 
suggest a protective C-terminal peptide, much less a C-terminal peptide that is a reiteration of at 
least one immunogenic peptide from the amino-terminal of the immunogenic ]»ortion. Therefore, 
Applicant submits that Dale and Lederer fail to provide every element of the ir stant claims. 

Accordingly, Applicant respectfully submits that the instanl. claims distinguish 
patentably over Dale and Lederer and, therefore, satisfy the requirements of 35 U-S.C. §102(b). 
Applicant requests that this rejection be withdrawn. 



REJECTION UNDER 35 U.S.C. §103(a) 

In the Office Action, claims 27 and 32-35 were rejected under 35 U.S.C. § 103(a) 
as obvious over WO 94/06421 (Dale and Lederer) in view of U.S. Patent No. 5,334,379 (Pillai et 
aL). More specifically, it is asserted that it would have been obvious for a person having 
ordinary skill in the art, at the time the instant invention was made, to add Ihe IL-2 or IL-4 of 
Pillai et al to the hybrid M protein of Dale and Lederer, to arrive at the <;omposition of the 
claimed invention with a reasonable expectation of success. 

Applicant respectfully traverses this ground of rejection and submits that Dale and 
Ledeerer and Pillai et a/., taken alone or in combination, fail to teach or suggest the claimed 
invention and, further, would not have motivated a person having ordinary skill in the art to 
arrive at the claimed invention with a reasonable expectation of success. The jiresent invention is 
directed, in pertinent part for this rejection, to a composition for promoting £it immune response 
against Group A Streptococci, comprising a pharmaceutically accept£.ble carrier and a 
recombinant fusion polypeptide comprising (a) a multivalent immunogenic portion wherein the 
immunogenic portion comprises at least two immimogenic peptides, the peptides comprising al 
least 10 amino acids and capable of eliciting an immune response against Gj cjup A Streptococci 
and (b) a C-terminal peptide that protects the immunogenicity of the imaiunogenic portion, 
wherein the C-terminal peptide is a reiteration of at least one immunogenii; peptide from the 

amino-terminal of the immimogenic portion and is not required to stimulate eji immune response 

1 
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against Group A Streptococci. As set forth above. Dale and Lederer fail tc- teach or suggest a 
recombinant fusion polypeptide with an immunogenic portion and a C-termiial peptide that is a 
reiteration of at least one immunogenic peptide from the amino-teiminal of the immunogenic 
-pertienT^hat^roteots-the-imiTiimQgenicity-oi-the immunQ gcnicjportiQ n, and that is not required to 
stimulate an immune response against Group A Streptococci. Furthermore, as set forth in the 
Office Action, Dale and Lederer concededly fail to teach or suggest a nxombinant fusion 
polypeptide composition further comprising an immunomodulatory cofactor. 

Applicant respectfully submits that the disclosure of Pillai ei al fails to remedy 
the deficiencies of Dale and Lederer and, therefore, the combination of Pillai et al with Dale and 
Lederer fails to teach or suggest the instant invention. Pillai et al merely cLisclose the use of 
immunogenic conjugates of carbohydrate-containing antigen (conjugated with 
immunomodulatory factors to enhance the immunogenicity of the antigen. More specifically, 
Pillai et al provide a method for enhancing the immunogenicity of the pDorly immunogenic 
bacteria] capsular polymers and for increasing (he half-hfe of immunomodulgtory factors in vivo. 
However, Pillai et al, while teaching the vise of immunomodulatoiy fattens, fail to teach or 
suggest any type of recombinant fusion polypeptide, much less a recombinan*: fusion polypeptide 
comprising a multivalent immunogenic portion and a C-terminal peptide that protects the 
immunogenicity of the immxanogcnic portion. In addition, Pillai et al actually teach away from 
the use of immxmomodulatory factors in a mere admixture, although the instart claims are not so 
limited, because these factors show toxic effects and have short half-lives {$ee Pillai et al at 
column 1, lines 26-30), In fact, Pillai et al are silent with regard to a compo!;ition for promoting 
an immxme response against Group A Streptococci and, consequently, fail to provide a 
suggestion or motivation to a person having ordinary skill in the art to combine Pillai et al with 
Dale and Lederer. Applicant respectfully submits that tlie mere fact that the teachings of the 
prior art can be combined or modified, or that a person having ordinaiy skill in the art is capable 
of combining or modifying the teachings of the prior art, does not inake the resultant 
combination prima facie obvious, as the prior art must also suggest the desirability of the 
combination {see, e.g.. In re Mills, 16 USPQ2d 1430, Fed. Cir., 1990; In re Fritch, 23 USPQ2d 
1780, Fed. Cir., 1992). 
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Hence, Applicant respectfully submits that the Office Action has not set forth a 
prima facie case of obviousness, where the cited references fail lo teach evny limitation of the 
instant invention and fail to provide motivation for a person having ordinal-;' skill in the art to 
mod i fy or c.0Tnbine the prior ^ri teachings to arrive at t he c l aimed iaventio:a with a reasonable 
expectation of success. Accordingly^ Applicant respectfully submits thai the instant claims 
distinguish patentably over Dale and Lederer and Pillai et a/., therefore, satisfy the requirements 
of 35 U.S.C. § 103(a). Applicant requests that this rejection be withdrawn. 

Objections 

In the Office Action, claims 1 and 31 were objected to for grammatical errors. 
However, claim 1 is not currently pending and the claim temis referred to ai'C not present in the 
instant claims. It is unclear whether these objections are directed to the sub jt set application or a 
different application. Applicant requests clarification. 



All of the claims pending in the application are now clearly allowable. Favorable 
consideration and a Notice of Allowance are earnestly solicited. The Ejiminer is urged to 
contact the undersigned attorney if there are any questions prior to allowance of this matter. 



00500 



PATEKT TRADEMARK OFFICE 



21736S (JCP:lmp) 

Phone: (206)622-4900 
Fax: (206)682-6031 



Respectfully submitted. 

Seed Intellectual Property Law Ch^oup pllc 




Jeffrey C/p£^)5e,(PWD. 
Registration No. 46,985 
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Applicant ; JameS^. Dale 

Application No. : 09/1 5 1,409 
Attorney DocJcet No. : 481 1 12.410 

VERSION WITH MARKINGS TO SHOW CHANGES MA DE 

In the Specification: 

Paragraph beginning at page 2, line 6, has been amended as follows: 

Briefly stated, the present invention provides immunogenic synthetic fusion 
polypeptides which stimulate an immime response against Group A streptcciocci. Within one 
aspect such polypeptides comprise (a) at least two immunogenic polypctidos j olvpeptides from a 
Group A streptococci of at least 10 amino acids in lengtli which are capaWc! of stimulating an 
immune response against Group A streptococci, and a peptide C terminal to the immunogenic 
polypeptide which protects the immunogenicity of the immunogenic portion. Within preferred 
embodiments, the C-terminal peptide is not required to stimulate an immiiis response against 
Group A streptococci and hence, may be an inconsequential non-immuno genie peptide, or a 
reiterated immunogenic polypeptide. Within certain embodiments;, the immuuiogenic polypeptide 
can be obtained from a wide variety of Group A streptococci (ranging from ''1" to greater than 
"90"), including for example, Types 1,1.1, 2, 3, 4, 5, 6, 11, 12, 13, 14, 18, 19, 22. 24, 28, 30, 48, 
49, 52, 55 and 56. 

Paragraph beginning at page 2, line 19 has been amended as follows: 

Within other aspects of the present invention, vaccinating age),ics are provided for 
promoting an immune response against Group A streptococci, comprisir.fr (a) at least two 
immunogenic polyp e tid e s polypeptides from a Group A streptococci of at lea*;! 10 amino acids in 
length which are capable of stimulating a protective immune response against Group A 
streptococci, and (b) a peptide C terminal to the immunogenic polypeptide which protects the 
immunogenicity of the immunogenic portion, wherein the C-terminal peptide is not required to 
stimulate an immune response against Group A streptococci. As above, the polypeptide may be 
selected from a wide variety of Group A streptococci (ranging from "1" to j^eater than "90"), 
including for example, types LI, 2, 3, 4, 5, 6, 11, 12, 13, 14, 18, 19, 22, 24, 2il 30, 48, 49, 52, 5^ 
and 56. Within certain further embodiments, the vaccinating agent may further comprise ah 
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adjuvant, such as, for example, aluro, Freund's adjuvant, and/or an inmiunoinodulatory cofactor 
(e,g., IL-4, IL-10, y-IFN, or IL-2, IL-12 or IL-15). | 

Paragraph beginnin g at pa g e 5, line 7, has been amended as follows: 



As noted above, the present invention provides vaclcinating agents suitable for 



preventing Group A streptococcal infections. Briefly, as described 
been discovered that^ in order to optimize the immunogenicity of 



in more detail below it has 
all aspe<:1s of a multivalent 



vaccine. Within one aspect of the invention, immunogenic synthetic fusion jiolypeptides which 
stimulate an immune response against Group A streptococci are provided. Such polypeptides 
generally comprise (a) at least two immunogenic pol)Tpotidos polypeptide s &om a Group A 
streptococci of at least 10 amino acids in length which sire capable of siiiriiilating an inmiune 
response against Group A streptococci, and (b) a peptide C teiminal tc" the immunogenic 
polypeptide which protects the immunogenicity of the immunogenic portion, wherein the C- 
teiminal peptide is not required to stimulate an immune response against Group A streptococci. 
Particularly preferred protective peptides are generally at least ten amlino acid;; in lengthy and may 
be 30 amino acids or longer. 



Paragraph beginning at page Ig, line 28, ha$ been amended ad follows: 

Opsonic M protein antibodies 28correkte with protection against infection with 
the same serotype of group A streptococci (Lancefield, R.C., '*Cuirent knc^vledge of the type 
specific M antigens of group A streptococci," J. Immunol. 59:307-313, 1962; Lancefield, R-C-, 
"Persistence of type-specific antibodies in man following infection with group A streptococci," J. 
Exp, Med //0:271-282, 1959). Two related in vitro assays are used to deteci; opsonic antibodies 
in immune sera. The first is a screening assay that measures opsonization in ir.ixtures of immime 
serum, whole, nonimmune human blood and the test organism (Beachey ei ai^ "Purification and 
properties of M protein extracted from group A streptococci v^th pepsin: Ccvalent structure of 
the amino terminal region of the type 24 M antigen," ./ Exp. Med. 745:1469-] 483, 1977). 0.1 ml 
of test serom is added to a standard number of bacteria and incubated for i 5 minutes at room 



temperature. 0.4 ml of lightly heparinized human blood is added and 



the entiitr mixture is rotated 



end-over-end at 37°C tor 45 minutes. At the end of the rotation, smears are prepared on 
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microscope slides that are air-dried and stained with Wrighfs stain. "Percemt opsonization" is 
quantitated by counting the percentage of polymorphonuclear leukdcytes that have ingested or 
are associated with bacteria. An interpretable assay must have a preimmune i;ontrol value that ^ 
_LO-%-opsomzation-ojLless. ] 



Paragraph beginning at page 19, line 17, has been amended as follows 

Confirmation of the presence of opsonic antibodies is oblained by indirect 
bactericidal antibody assays according to the original description by I .ancefield (Lancefield, R.C:, 
"Current knowledge of the type specific M antigens of group A 
«P:307-313, 1962). This assay is performed using test mixtures as 
fewer bacteria are added and the rotation is allowed to proceed for 
rotation, pour plates are made in sheep blood agar and bacteria surviving sic quantitated after 
overnight growth at ^ 37°C - Percent killing in the presence of immune serum is calculated by 
comparing to the growth in nonimmune serum. 



streptoc:c)Cci," J. Immunol 
described above except that 
3 hours. At the end of the 



Paragraph beginning at page 20, line 4, has been amended as follows: 

Protective efticacy of M protein vaccines is determinejd by eittier indirect or direct 
(passive or active immunization) mouse protection tests. Indirect tests are performed by giving 
mice 1 ml of inmiune or preirrunune serum via the intraperitoneal (ji.p.) rou:c 24 hours prior to 
challenge infections with the test organism given i.p- (Beachey et al, "Humar immune response 
to immunization with a structurally defined polypeptide fragment of streptococcal M protein," 1 
Exp. Med 750:862-877, 1979). For each test organism, groups of 25 iriice receive either 
preimmune ef or immime serum. The animals are then divided into 5 groups of 5 mice each and 
10-fold increasing challenge doses of virulent streptococci are given to each subgroup. After 7 
days of observation, the lethal dose CLDKn) is calculated for each sui otype tested. 



adsorbed 



Paragraph beginning at page 20, line 22, has been amended as 

In order to show directly the protective efficacy of opsonic 
the hexavalent vaccine, mice were immunized with the vaccine 
challenged with two of the serotypes represented in the vaccine. 
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mice were ixnmunized via the fcMr-iiiLJoute in the hind leg according to the following schedule: 
lime 0, 25«gjtg; 3 weeks, 25 egug; 6 weeks. 50-»g_fcig; and 13 weeks, 50-agjig. Challenge 
experiments were performed on the 20 immunized mice and 20 control, unimmunized mice 
(Table l^L The challenge ^^tis were type s 24 and 19. with the reasoning tJiat the M24 peptide 
is the largest fragment in the hexavalent protein and is reiterated and the UV) fragment is one of 
two that are only 35 amino acids long. These two fragments should reflect the range of 
protective immunogenicity of the hexavalent protein. IntorpcritoncDl j BtraEaltoneal challenge of 
mice with virulent streptococci is the most stringent laboratory assay for opsonic antibodies. 

Paragraph beginning at page 21, line 23, has been amended as follows: 

To assure that none of the M protein vaccines evokes lissue-crossrcactive 
antibodies, indirect immunofluorescence assays are performed using frozer sections of human 
heart, kidney, and brain (Dale, J.B. and Beachey E.H-, "Protective antig-iiiic determinant of 
streptococcal M protein shared with sarcolemmal membrane protein of human heart," J. Exp. 
Med /55:1 165-1 176, 1982). Thin sections of tissue obtained at autopsy (4u.n) are prepared on 
microscope shdes and stored in a sealed box at -70°^ untU use. Test serum is diluted 1 :5 

in PBS and dropped onto the tissue section. Control slides are made with praimmune serum and 
PBS. The sUdes are incubated at ambient temperature for 30 minutes and then washed three 
times in PBS in a sHde holder. Fluorescein-labeled goat anti-IgG/IgM/IgA is (Uluted 1:40 in PBS 
and dropped onto the slides which are again washed, dried, and mounted wit b 1% Gelvetol and a 
coverslip. Fluorescence is detected using a Zeiss Axiophot microscope equipped with a xenon 
light source. Immunofluorescence is recorded using a scale of 0-4+, with 0 being no 
fluorescence and 4+ being that obtained with a standard, positive antisenan raised in rabbits 
against whole type 5 M protein (Dale, J.B. and Beachey, E.H., "Multiple teart-cross-reactive 
epitopes of streptococcal M proteins," y. Exp. Med 161:113-122, 1985). 

Paragraph beginning at page 22, line 20, has been amended as follow:}: 

Three rabbits each were immunized with 100 Mg doses of the 
hexavalent vaccine in either alum ef or CFA. Booster injections of the same dose were given lat 
4 and 8 weeks in either alum or saline, respectively. ELISA titers were determined using the 
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purified hexavalent protein as the solid phase antigen (Figure 3). Sera frciQ the animals that 
received the hexavalent vaccine in alum had antibody titers that were equal to or greater than the 
sera from rabbits that received the same dose in CFA. In a subsequent expeiiment, three rabbits 
-were4mmum2^d-t^i^withJL0a-a&,tig-of Jhe hexavalent vaccine in saline alone according ^ 
the same schedule. None of these rabbits developed significant antibody titers against either the 
immunogen or the respective pep M proteins (data not sho^). These data indicate that alum is a 
suitable and necessary adjuvant for the multivalent vaccine and is equal to Ifce adjuvant activity 
of CFA in combination with the hexavalent protein. 

Tn the Claims: 

Claims 13, 14, 18, 20, 22, 24-26, 28, 29, 33, 35, 39, 41, 43 and 45-48 have been 
canceled without prejudice as set forth above. 

All currently pending claims have been included for the Exajxiner's convenienoe. 
Claims 12, 15-17, 19. 21, 23, 27. 30, 32, 36-38, 40, 42, and 44 have been amended and new 
claims 54-58 have been added, as follows: 

12 (Amended) A recombinant fusion polypeptide, con:.i>rising: 

(a) aa ^a multivalent i nunurioEenic portion wherein the urimunogemc portion 
comprises at least two immunogenic peptides,^the peptides comprising at l< ast 10 amino acids 
and capable of eliciting an immune response-against Group A Streptococci; taxd 

(b) a C-terminaJ peptide which protects the immunogenicity of the 
immunogenic portion,j»4ierein the C-tcrminal peptide ia in addition to the i ei s H Uiogcnic portion 
is a reiteration offatkast o^jTimhiunogenic peptide from th e amino-termi na j j ^f the immunogenic 
portion a nd is not required to,stimulatc an immune response against Group A Streptococci. 

15. (Amended) The polypeptide according to a^^f ic of oloima 12 11 
claim 12 wherein at least one of the immunogenic peptides is from a Group A Streptococci 
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serotype selected from the group consisting of 1, hh-'^, 3, 4, 5, 6, 11, 12, 13. 14, 18, 19, 22, 24, 
28, 30, 48, 49, 52 and 56. 

IS-, (Amended) Ihe^Iype ptide accordin g to claim t-S-jX-wherein the 

immunogenic portion fiompris on consists of six immunogenic peptides^ahgig in the peptides ar e 

^ ^V^V^'' ' 



an atnino-terminal por tion of at least one M protein, ^ ^ 

— \^ 

1 7. (Amended) The polypeptide according to any one o f claims 12 1^ 12or 
15-16 w herein at least one of the immunogenic peptides is from a seroljpe 4-iL.Group A 
Streptococci. 

19. (Amended) The polypeptide according to any one of claims 43-44- 12_or 
15-16 wherein at least one of the immunogenic peptides is from a serob^je 4^13_Group A 
Streptococci. 

2 1 . (Amended) The polypeptide according to any one of claims 12 11 12or 
15-16 w herein at least one of the immunogenic peptides is from a serob^e 5-22_GTOup A 
Streptococci, 

23 . (Amended) The polypeptide according to any one of claims 12 14 -12or 
15-16 w herein at least one of the immunogenic peptides is from a serctype 6-^Group A 
Streptococci. 

27- (Amended) A composition for promoting an immune response against 
Group A Streptococci, comprising: 

(a) a recombinant fusion polypeptide, comprising: 

(i) aa -a multivalent immunogenic portion whenrn the immunogepic 
portion comprises at least two immunogenic peptides, the peptides comprisiog at least 10 amino 
acids and capable of eliciting an immune response against Group A Streptococci; and 
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(ii) a C-terminal peptide which protects the imnyiaogenicity of the 
immunogenic portion, wherein the C-temrinal peptide «^*^dditi«H^*«B*««^eg^«i^^ 
u . r>f at i^^ct irr,muno^nic peptid. from the, amino-terminal of^ejxnmungg^ 

l.ortion^d^s^ot-reqaked4^^1ate^immune,re^d^ ^^ against Group A Sixeptococci; and 



(b) a pharmaceutically acceptable exoipient or diluent. 

30. (Amended) The composition according to aaj^fA- of claimo 27 
59 claim 27, further comprising an adjuvant. 

31. The composition according to claim 30 wherein the ecljuvant is alum or 
Freund's adjuvant. 

32. (Amended) The composition according to any one of claims 27-3927oi 
30.31, further comprising an immunomodulatory cofactor. 

34. The composition according to claim 32 wherein the inmiunomodulatoiy 
cofactor is selected from the group consisting of IL^4. IL-10. y-IFN, IL-2, IL-l 2, and IL-15. 

36. (Amended) The composition according to any one ci claims 3?-3921m 
30-31 wherein at least one of the immunogenic peptides is from a Group A Sfeptococci serotype 
selected from the group consisting of 1, ^ 2, 3, 4. 5, 6, 11, 12, 13, 14, 18, 19, 22, 24, 28, 30, 
48, 49, 52 and 56. 

^- 37. (Amended) The composition according to eteiBft^^ any one of claims . 

27 or 36-31 w herein the immunogenic portion c^a^fises i: . pnsists of six im^rtunogenic peptides. 
wi^in the peptides are an amino-terminal portion of at le ast one M prpteir^ - 
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38. (Amended) The composition according to any one of claims 37^21or 
30.31 wherein at least one of the immunogenic peptides is from a serotype +-li.Group A 
Streptococci. 

40. (Amended) Hie composition according to any one o:" claims 3^27oi 
30-31 wherein at least one of the immunogenic peptides is from a serPt..,,e 4-13_Group A 

Streptococci. 

42. (Amended) The composition according to any one of claims ¥f^r^^ 
30-31 wherein at least one of the immunogenic peptides is from a serotype ^22_Group A 
Streptococci, 

44. (Amended) The composition according to any one ci claims 3^27^ 
30-31 wherein at least one of the immunogenic peptides is from a serotype 6-2§_Group A 

Streptococci. 

54. (New) TheQblypeptide according to any one of claims 12(^27 wherein 
only one immunogenic peptide is reiterated. 

55. (New) The polypeptide according to claim 16 where-in each M protein 
portion is from a different GrouFi A Streptococcal serotype, the serotyp^being 1, 3, 5, 6, 19, and 
24. 

56. (New) The|olip^ti$ according to any one of claiiT^12^oi^27>herein 
the immunogenic portion consist^^ft^iUmmunogenic peptides, wherein the peptides are an 
aroino-teiminal portion of^^l^p^eM?) ^y^.V - 

57. (New) The polypeptide according to claim 56 wherein each M protdn 
portion is from a different Group A Streptococcal serotype, the serotyp^eing 1, 3, 5, 6, 18, 19, 
22, 24, 28, and 30. 
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58. (New) The polypeptide according to any one of claanLJ!^12[or 27 wherem 
the immune response against Group A Streptococci comprises, opsonic anybodies that do not 
cross-react with human tissue. ^kf^ 
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